Rate of hatching of new-season's eggs of H. avenae in South Australia changed only to a small extent over summer when soil temperatures were high (> 20°C), but in each of two years a sharp increase in the rate coincided with the onset of low soil temperatures in late autumn-winter. Low temperature was not essential for hatching but in the laboratory broke dormancy more rapidly. High soil moisture tensions (pF4) inhibited eclosion but permitted changes which enabled eggs to hatch. These changes were associated with the egg and not the cyst wall. A type of dormancy which suppressed hatch was induced in a proportion of encysted eggs when they were moved to 20° following 8 weeks at 7°. Eggs entered a similar type of dormancy in the field in spring. There was no evidence of an inherent seasonal cycle of hatching.
Whether the periodicity in emergence of larvae from cysts of Heterodera spp. is inherent or induced by the environment has long been controversial. With Heterodera ro.rtochien.rT.r Woll., Lownsbery (1951) compared hatching of cysts stored at 2 5 ° with those collected from the field at intervals during winter.
Hatching from all cysts declined markedly during the winter; thus, exposure to winter conditions was not necessary to induce dormancy, which was a part of the nematode's normal physiology. Fenwick & Reid (1953) , however, found no diminution in hatching during winter from cysts of H. ro.rtochien.ri.r stored at room temperature; Ellenby (1955) also found no seasonal variation in hatching from air-dried cysts stored for 12 months at various temperatures, but den Ouden ( 1 960) suggested that spontaneous hatching of H. ro.rtochien.ri.r was the chief cause for the decline in cyst contents observed in both the field and the laboratory during spring or early summer. Cunningham ( 1960) concluded that quiescence was not inherent in the seasonal hatch cycle of H. rostochien.ris, but was induced by soil conditions in the previous autumn or late summer. More recently, Shepherd & Cox (1967) interpreted this periodicity in hatching in terms of facultative diapause.
Hatching of H. avenae Woll., shows a type of seasonal dormancy as hatching either does not occur, or is diminished in the field at certain times of the year *) South Australian Department of Agriculture, Gawler Place, Adelaide, South Australia 5001. (Hesling, 1958; Duggan, 1961) but Hesling (1958) found no evidence for a "mass" hatch in a relatively short time. Cotten (1962) demonstrated that low temperature stimulates hatching of H. avenae, and subsequently a minimum period of 8 weeks at low temperature has been found necessary for substantial hatching to occur (Fushtey & Johnson, 1966) . This response has also been interpreted in terms of facultative diapause (Shepherd & Cox, 1967) . Cereal regions in South Australia have a Mediterranean climate with hot dry summers and cool wet winters. Here, cysts of H, avenae usually mature on host roots in late spring (November), and eggs have to survive the dry summer when, for short periods after thunderstorms, there is sufficient moisture for hatching and soil temperatures may reach 30° at 15 cm. A mass invasion of young cereal roots after the opening rains in autumn to winter (May-June) is not uncommon, suggesting a "mass" hatch at this time in the field. This paper examines changes in hatch from new-season's cysts of H. avenae collected from the field at different times.
MATERIALS AND METHODS
Cysts were collected at intervals from late spring to winter. Roots of wheat stubble were sieved from the sandy soil and the new-season's cysts washed from the roots with a firm jet of water. Cysts were then hand-picked from the debris. In all samples they were brown and contained viable second-stage larvae.
Hatching from cysts, free eggs, or both, was assessed as follows: random batches of 100 or 50 cysts, or random collections of about 200 eggs isolated from 100 cysts were placed in 2 ml of glass-distilled water in glass blocks (Goodey, 1963) . Larvae which had emerged from cysts were counted and removed, and the water was changed at least weekly and usually more frequently. At the end of an experiment the average viable egg content per cyst was determined. Abnormality of unhatched larvae was determined by the absence of a positive internal hydrostatic pressure.
Soil moisture determinations (tensiometers and gypsum blocks) and soil temperatures (thermistors) were taken at 15 cm depth at about fortnightly intervals throughout the year. Because of diurnal fluctuation in temperature, readings were always taken at 10 a.m. Rainfall was also recorded. Hatching in the field was detected by isolating larvae from about 2 kg of soil taken from around host roots.
HATCHING OF SAMPLES FROM THE FIELD
In 1966, eggs taken from the field over the summer to autumn period were incubated in the laboratory. Twelve replicates of 100 cysts and 48 replicates of 200 eggs were used for each of five sampling times from January to May. Because of the time required for establishing the experiment, it was necessary to store the cysts and eggs at 7° for 1 and 2 weeks respectively to retard hatching before the assessment began. Incubation was carried out at 20° for 13 days.
About 20% of cysts had mainly degenerate contents, and most others contained
